Videoradiographic, manometric, and electromyographic analysis of canine upper esophageal sphincter.
We assessed upper esophageal sphincter (UES) function in dogs by concurrent recording of cricopharyngeal electromyographic (EMG) activity, intraluminal pressure, and dimensional changes of the pharyngoesophageal junction at rest and during swallowing. Radial and axial pressure profiles of the UES were determined by continuous pull-through manometry. EMG activity of the cricopharyngeus and thyropharyngeus muscles were correlated with UES pressure under static conditions. We also quantified the temporal relationships among EMG activity of the cricopharyngeus, UES pressure, and pharyngoesophageal junction dimensional changes during swallowing of 2, 4, and 6 ml of barium. When the dogs were prone, the anterior and posterior UES pressures were about twice the lateral pressures and the axial length of the UES was approximately 4 cm. All radial pressures equalized to approximately 20 mmHg when the dogs lay on their sides. The peak pressure zone of the UES corresponded closely with the level of the cricopharyngeal electrode, and resting UES pressure correlated closely with cricopharyngeal but not thyropharyngeal EMG activity. During swallowing, the cricopharyngeus relaxed approximately 200 ms before UES opening and 100 ms before UES relaxation. Superior movement of the hyoid and the larynx was associated temporally with UES relaxation, while anterior movement was associated with UES opening. Increases in bolus volume significantly increased maximal sagittal UES diameter during UES opening but did not alter temporal changes in UES function.(ABSTRACT TRUNCATED AT 250 WORDS)